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Abstract of the thes is  submitted to  the Senate of the 
Univers i t i  Pertanian Malays ia in ful filment of the 
requirement for the degree of Mas ter of S cience 
BIOCHEMICAL COMPOSITION OF THE OVARY OF MYSTUS NEMURUS 
( Cuvier & Valenciennes) AND INFLUENCE OF ASCORBIC ACID 
SUPPLEMENTATION ON EGG AND LARVAL QUALITY 
BY 
Sonia G .  Sebastian-Somga 
November 1 9 9 6  
Chairman Dr . Sharr Azni Harmin 
Facul ty Fi sheries and Marine Science 
Selected biochemical compos i t ions of the ovaries such 
as proximate composit ion ,  amino acid , fatty acid and 
as corbic acid were determined and their role in developing 
eggs and larvae were evaluated . The ovaries contained 
substantial amount s  of protein , l ipid , and as corbic acid . 
The protein compri sed of high levels o f  both essential and 
non e s sent ial amino acids , while , the l ipid cons isted of 
higher proport ions of saturated and monounsaturated fatty 
acids , and l ower proport ion of polyunsaturated fat ty acid 
( PUFA) , respect ively . These biochemical component s did not 
show any signif icant (p>O . 0 5 )  changes at dif ferent gonad 
somatic index level s .  Although histology revealed that 
ovaries demonstrated asynchronous oocyte development , it 
appeared that there i s  cont inuous accumulation of nutrient s 
into the oocyte until f inal maturat ion stage . In developing 
xvi i i  
eggs and larvae , marked reduction in protein , lipid , 
essential amino acid , saturated fatty acid and ascorbic 
acid content s indicated endogenous utilization . 
Quantitative decrease of these constituent s suggested that 
more nutrient s were utilized during embryonic development . 
Suppl ementation of as corbyl-2 -polyphosphate in the 
broodstock diet demonstrated that the dosage and duration 
of feeding both affected the accumulated as corbic acid in 
the eggs and their quality . Egg quality increased 
significantly ( p < O . 05 )  from broodstocks fed higher dosage 
of ascorbyl - 2 -polyphosphate based on fertilization rate , 
hat ching rat e , survival rate and percentage of abnormal 
larvae . 
The resul t s  
composition and 
of this s tudy 
it s quality 
indicated that 
were affected 
the 
by 
egg 
the 
biochemical composition of the ovary . While it is directly 
regulated by the broodstock nutrition it can nevertheless 
be considered as an important element for optimum 
reproduct ive effi ciency that may reduce factors l imi ting 
aquacul ture production . 
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KOMPOS I S I  BIOKIMIA OVARI MYSTUS NEMURUS ( Cuvier & 
Valenciennes) DAN KESAN PEMBER IAN ASID ASKORBIK 
KE ATAS KUALITI TELUR DAN LARVA 
Ol eh 
Sonia Sebastian - S omga 
November 1 9 9 6  
Pengerusi Dr . Sharr Azni Harmin 
Fakulti Perikanan dan Sains S amudra 
Komposisi biokimia ovari seperti komposisi proksimat , 
asid amino , asid lemak dan asid askorbik telah ditentukan 
dan peranannya di dalam perkembangan telur dan larva telah 
dinil ai . Ovari ini mengandungi banyak protein , lipid , dan 
asid askorbik . Protein tersebut mengandungi kedua - dua asid 
amino perlu dan tidak perlu pada paras yang tinggi , 
sementara lipid mengandungi lebih banyak bahagian asid 
lemak t epu dan asid lemak mono tak t epu dan kurang asid 
lemak poli tak tepu ( PUFA) . Komponen biokimia ini tidak 
menunj ukkan sebarang perbezaan bererti (p>O . 0 5 )  pada paras 
indeks gonad somatik yang berlainan . Walaupun kaj ian 
his tologi menunj ukkan bahawa ovari mengalami perkembangan 
oosit tidak serentak , namum j elas kelihatan terdapatnya 
pengumpulan berterusan nutrien di dalam oosit s ehingga ke 
peringkat akhir kematangan . Di dalam telur dan larva yang 
xx 
sedang berkembang terdapat pengurangan yang ketara pada 
kandungan protein , l ipid , asid amino perlu , asid lemak tepu 
dan asid askorbik yang menunj ukkan terdapatnya penggunaan 
endogenus . Pengurangan kuant itat i f  komponen- komponen ini , 
mencadangkan bahawa lebih banyak nutrien telah digunakan 
semasa perkembangan embrionik . 
Penambahan askorbil - 2 -pol ifosfat dalam diet induk 
menunj ukkan bahawa dos dan j angkamas a  pemberian makanan 
kedua - duanya memberi kesan ke atas pengumpulan asid 
askorbik di dalam telur dan terhadap kual it inya . Kual iti 
telur meningkat dengan ketara ( p < O . 0 5 )  dari induk yang 
telah diberi makanan yang mengandungi dos askorbil-2-
pol ifosfat yang t inggi dan ini adalah berdasarkan pada 
kadar persenyawaan , kadar penetasan ,  kadar kemandirian dan 
peratus larva yang abnormal . 
Keputusan-keputusan daripada kaj ian ini menunj ukkan 
bahawa kompos i s i  telur dan kual itinya adalah dipengaruhi 
oleh kompos i s i  biokimia ovari . Sehubungan dengan itu ,  
sernentara i a  dikawal secara langsung oleh nilai pemakanan 
induk , ia juga boleh di si fatkan sebagai elemen yang pent ing 
untuk kecekapan pembiakan yang opt imum dan mungkin 
rnengurangkan faktor- faktor penghad dalarn pengeluaran 
akuakul tur . 
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CHAPTER I 
GENERAL INTRODUCTION 
Egg quality in general reflects the egg production 
capability of the broodstock together with the survival of 
the egg and growth rates of fry .  Egg quality is basically 
inf luence by the conditions under which the broodstock are 
maintained , their husbandry , types of diet and genetic 
make -up ( Bromage et al . ,  1 9 92 ) . Thus , the parent condition 
apparent ly regulates the physical and chemical dimensions 
of the egg as well as the subsequent progeny survival 
( Springate et al . ,  19 8 4 ) . 
In fis h ,  reproduction is triggered by external cues 
such as photoperiod , temperature , feeding and social 
factors . These stimulate the mul tifaceted reproductive 
hormonal centres that induce the maternal production of 
vitellogenin and deposition of yolk into the oocyte ( Peter , 
1 9 8 3 ) . Vitellogenin constitutes the carrier molecule for 
various classes of compounds and ample amount s of nutrition 
being accumulated by the developing oocyte for proper 
assembly ( Wallace , 1 9 8 5 ) . Incorrect composition of the 
circulating vitellogenin due t o  unbalanced diet can cause 
a negative effect on vitellogenic and oocyte maturation 
proces s  ( Cerda et al . ,  1 9 94 ) . 
1 
It  is  wel l  known that nutrition 
2 
influences 
reproduct ion by affecting fecundity and egg s i z e , egg 
hat chabil i ty and fry viabil ity as well as i t s  biochemical 
composition ( Eskel inen , 19 8 9 ) . The quality and quant ity of 
broodstock diet is important for spawning and egg quality 
( Rainuz z o ,  1 9 9 3 ; Watanabe e t  al . ,  19 84 ) positive 
correlat ion of broodstock nutrition on reproduct ion and egg 
qual ity have been found in red seabram (Watanabe e t  al . ,  
1 9 9 1 ) , Atlant ic salmon ( Eskel inen , 1 9 8 9 )  and rainbow trout 
and carp 
generally 
( Sato et al . ,  19 8 7 ) . Likewis e ,  food restriction 
reduces total fecundity and may delay oocyte 
maturat ion process and decrease the proportion of maturing 
f i sh ( Horwood e t  al . ,  1 9 8 9 ; Kj esbu , 19 8 8 ; Springate and 
Bromage , 1 9 8 5 ) . 
Mobili zation of  nutrients during gonadal development 
was reviewed by Lie and Mangor-Jensen ( 19 9 3 ) .  Nutrient 
distribution seems to become intense in the ovaries during 
oocyte maturation process . For instance , changes in the 
plasma cons tituent s o f  the maturing turbot has been related 
to the transport of nutrient s from various t i s sues to the 
gonads ( Lie and Mangor-Jensen , 1 9 9 3 ) . There was a shift in 
metabol ism and redis tribution of nutrient reservoir during 
gonad maturation . 
Fecundity represent s the true reproduct ive capabil ity 
of the broodstock ( Bromage et al . ,  1 9 9 2 ) . Fecundity is 
expressed in terms of  the number of eggs released at 
spawning and the total volume of water-hardened eggs 
3 
( Bromage et al . ,  1 9 9 2 ) . I t  is deemed to  be related to the 
s ize of the broodstock as wel l  as the s ize of the egg . 
Changes in fecundity can be achieved through modification 
of the rate of recrui tment of pre-vitellogenic oocytes and 
cort ical alveol i into vi tel logene s i s  (Bromage e t  al . ,  
1 9 9 2 ) , but knowledge regarding the dynami cs of these 
processes is l imited . 
There are a number of egg characteri stics that are 
cons idered essential in measurement of egg qual ity . 
Phys iological processes that occur from fertil ization until 
hatching is a complex mechanism and regarded as universal 
criteria of egg qual ity . After fertil ization , activation 
process by enzyme reaction cause hardening of the egg 
chorion that serves as the egg ' s ability to sustain 
mechanical res i stance ( Kj orsvick et al . ,  1 9 9 0 ) . Deviation 
in chorion integrity and morphological mal formation precede 
failure in hatching . 
Egg s ize i s  known to  be correlated to the larval s ize . 
Larger larvae tend to survive longer without food than 
those hat ched f rom smal ler eggs ( Springate e t  al . ,  1984 ) . 
This  may however does not give long term advantage as far 
as growth and survival of the larvae are concerned 
(Blaxter ,  1 9 8 8 )  Springate and Bromage ( 19 8 5 ) suggest that 
s ize -dependent survival rates might be a reflect ion of 
di f ferences in stage of ripenes s  of the egg and it is not 
a bas is  of a lesser quality than the l arger eggs . 
